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Digital dermatitis (DD) is the main reason for the lameness in dairy cows 
(Reichenbach, Jones & Bewley, 2017). Digital dermatitis is caused by different 
types of bacteria species and results in lesions, mainly on the heels of the 
rear feet and it effects the skin and causes inflammation in the feet (Palmer 
and O’ Connell, 2015). Digital Dermatitis affects 70 to 95% of North American 
farms (Solano, Barkema, Pickel & Orsel, 2017). Foot bath treatments are most 
commonly used to prevent DD, because treating each animal individually is 
labour intensive. Data shows that about 38.9% farmers in small operations 
and 80.8% in large operations use footbath to control DD (Reichenbach,
Jones, & Bewley, 2017). Copper is a staple solution for foot baths (Thompson 
2015), but copper can be an environmental hazard (Laven 2006). Copper-free 
options are available, but these have not been fully evaluated (Thompson 
2015). 
Introduction
Previous studies comparing Cu+ and Cu- footbath solutions have 
reported conflicting results. For example, two studies - Barkema, 
Gray, Jacobs, Mason, Orsel, (2017) and Hoffman (2012) - both 
showed better DD management with Cu+ solutions. In contrast, 
Smith et al., (2014) found no significant difference between copper 
sulphate and tea tree oil based footbaths for the treatment of DD.
There are several reasons why our findings may contradict 
previous work. First, the reduction in Petri dish cover could be due 
to less fungal growth than bacterial growth; for the Cu- solution the 
active ingredient tea tree oil is used as a commercial antifungal 
(Mantil  et al 2015). Second, neither solution in our study 
eliminated bacterial/fungal growth (Fig.6). This is probably due to 
organic residues left on the boots which is why physically cleaning 
the cows feet, prior to foot bath use, is an important management 
practice for effective foot bath use (Palmer & Oconnell 2015). Finally 
previous studies, have specifically examined DD incidence on cow 
hooves.  We do not know which bacteria grew on our plates and if 
any of them are the pathogens responsible for DD.
More research is needed to confirm the efficacy of copper-free 
foot bath solutions. Regardless of type of solution used, foot baths 
are less effective in the presence of organic matter. This emphasizes 
the importance of including foot cleaning in combination with foot 
bath use to prevent DD in the dairy herd. 
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Steps 1 to 6 done in UFV Demonstration Barn (Fig. 1). We used rubber-soled 
boots (Fig. 2) to mimic cow feet for this study with 4 boots/treatment 
1. Boots washed and scrubbed for 15 seconds using a brush, followed by 15 
second rinse.  
2. Each boot swabbed from heel to toe down the middle (Fig. 2); swab 
returned to sterile glass tube and tube labelled (Pre-feces swab)
3. Treatments: Cu+ = Intra Hoof-Sol (active ingredient copper sulphate 
pentahydrate 30.0%) & Cu- Hooftreet (active ingredient tea tree oil 25%)
both solutions prepared at 50% dilution with water
4. Each boot placed in cow feces (Fig. 3) (which where collected fresh from 
the UFV barn)  for 5 seconds then swabbed from heel to toe down the 
middle; swab returned to sterile glass tube and tube labelled (Post-feces 
swab) 
5. 4 boots were placed in the Cu- treatment for 5 seconds then swabbed heel 
to toe; swab returned to sterile glass tube and tube labelled 
6. 4 boots were placed in the Cu+ treatment (Fig. 4) for 5 seconds then 
swabbed heel to toe; swab returned to sterile glass tube and tube labelled
(For each boot there were 3 swabs – Pre-feces, Post-feces, Post-foot bath 
(Cu- or Cu+))
Steps 7 to 10 done in UFV Agriculture lab (CEPA)
7. Used sterile technique in a biological safety cabinet and each swab 
streaked on a blood agar Petri plate (Fig. 5)
8. Petri plates labelled and taped shut 
9. Placed Petri dishes in Conviron Chamber at 25oC  
10. 4-days later (March 13) photos where taken document % cover of 
growths on the surface of each dish (Fig. 6)
Steps 11 to 12 done remotely
11. Working remotely each member of the group scored the % cover for each 
of the 24 Petri dishes, the 4 scores where then averaged and the % change in 
cover was calculated (i.e. compared % cover post-feces to % post-foot bath).
12. Data analysed using 2 tailed T-test with a 95 percent confidence interval 
(MS Excel).
Methods 
Results & Discussion 
In our study, we observed a significantly greater reduction  (P-
value <0 .05) in % cover following exposure of boots to the Cu-
solution compared to the Cu+ solution. Following exposure to 
foot bath Cu- had 46.59% less cover of Petri dishes surfaces with 
bacteria and fungal colonies and  Cu+ had a 5.14% reduction (Fig. 
7).  
References 
The objective of our study is to compare the antimicrobial efficacy of a 
copper-free (Cu-) foot bath solution against and industry standard of copper-
based (Cu+) solution.
Figure 1.  Dairy housing in the UFV Demonstration Barn
Figure 2 (left): rubber-soled boots Figure 3 (middle): feces treatment; 
Figure 4 (right): foot bath application
Figure 5. 24 blood agar plates in biological safety cabinet pre-
streaking with swabs collected from boots
Figure 7. Effect of foot bath solution on mean (± s.d.) % change  in Petri dish 
microbial colony cover. Comparison of boots before and after foot bath. N=4 
for each treatment.
Figure 6. Mixture of bacterial and fungal colonies growing on blood 
agar Petri dishes. The estimated % of dish surface covered by colonies 
was used to compare foot bath solutions.
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